Formation and Stability of Emulsions Prepared with a Water-Soluble Extract from the Microalga Chlorella protothecoides.
Unicellular microalgae are a valuable source of macro- and micronutrients. They contain, for example, proteins that are potentially useful as new emulsifiers. The aim of this study was to investigate the emulsifying properties of a less-refined lyophilized crude water-soluble extract (WSE), obtained from the heterotrophically cultivated microalga Chlorella protothecoides. Interfacial tension measurements indicated that mainly the proteins in the extract showed interfacial activity. O/W emulsions were prepared by high-pressure homogenization (1 000 bar, 3 passes) with 5.0 wt % of oil and 2.5 wt % of protein from Chlorella protothecoides, resulting in emulsions having a volume-based mean droplet diameter of d43 ≤ 1 μm and being stable for at least 7 days. Two different stress tests showed that ( i) protein-stabilized emulsions were resistant to very high salt concentrations (up to 500 mM NaCl), and ( ii) emulsions were stable over a very broad pH range of 2-9, with only minor changes in the particle size d43 (e.g. with an increase of only 300 nm when the pH was lowered from 5 to 4) compared to whey protein-stabilized emulsions. All WSE emulsions had monomodal particle size distributions and were macro- and microscopically stable during a storage of up to 7 days. The results indicate that the WSE of Chlorella protothecoides has remarkably good emulsifying properties and might be of use as a new emulsifier in various applications in which emulsions are exposed to a broad range of ionic strengths and pH values.